. Two months later, in February 1982 (Figures 3c and 3d) Young [1983] analyzed wind stress derived from 3 years of sea level atmospheric pressure data from the region. Maximum stresses were again found to occur in winter and to be directed on average from the north and northeast, the directions favoring upwelling at the head and along the southeastern margin of Hermitage Channel.
DISCUSSION The Renewal Cycle and Wind Forcing Over the Shelf
The data presented in section 4 suggest that the wind-forced baroclinic response on the shelf and in the shelf channels in particular is a plausible mechanism for warm water exchange in winter. Upwelling at the head of Hermitage Channel and along its southeastern margin should occur in winter in response to the surface stresses associated with strong winds generally from the north quadrant. Furthermore, northeasterly winter winds would tend to drive a downwelling response outside the Saint-Pierre sill in Saint-Pierre Channel, reducing the likelihood of cold water inflow. Finally, with the summertime shift to southwesterly winds, the opposite should occur. 
Preconditioning and the Renewal Cycle
It was stated in the introduction that preconditioning, the diffusive decrease in deep-water density within the receiving basin, may exert less control over the frequency of renewal in a three-basin system than in a two-basin system. This is illustrated for Fortune Bay in Figure 11 the reservoir basin, can occur in a single year. This is consistent with the the fact that near-bottom temperatures approaching --løC were never observed in the course of this study. However, the 300-day time scale for total replacement is quite consistent with the observed partial replacements over several months and cyclic renewal of the bottom water at roughly 6-month intervals.
It is seen that prior to cold water renewal at the bottom, there may be a period of downward diffusion of buoyancy due to density current inflow to intermediate depths. This process is not really preconditioning, however, since the bottom water is renewed the moment it is "preconditioned." Deep-water erosion is a more appropriate term. Downward buoyancy transfer during erosion is accelerated because the density current both penetrates to intermediate depths and represents a source of kinetic energy for mixing at these depths. We note that a similar effect may occur in two-basin systems because of fluctuations in the deep-water properties in the reservoir basin. Saint-Pierre sill from late spring through fall. This is when we observe cold water inflow into the bay, and the pattern is consistent with our wind-driven model (Figure 9) .
The mean water properties in Hermitage Channel from our data are also given in Table 1 Although the focus of this paper has been on driving mech- anisms external to the bay itself and the role of density currents in vertical diffusion, there are nevertheless several additional dynamical processes acting within the bay as part of the exchange process which we mention here for completeness. The decay of the wintertime high-temperature pulses implies active mixing, possibly through the internal wave field including the apparent internal seiche. Furthermore, since the incoming warm water necessarily lies beneath colder water (see Figure 3c) , the interesting possibility exists that doublediffusive instabilities of the layered type [Turner, 1973] There are two critical topographic elements in the system: the several outer sills of nearly equal depth at the bay mouth, and the submerged channels on the shelf. The channels result in there being two distinct water masses outside different sills available as sources for deep-water replacement. This is a three-basin system, with one receiving basin (the bay) and two reservoir basins (the two shelf channels). In twobasin systems the frequency of deep-water renewal is usually limited by the rate of preconditioning: the reduction of deepwater density by downward diffusion of buoyancy. In Fortune Bay, however, no preconditioning is required prior to warm water exchange because the source water density is always greater than the bottom water density in the bay. Prior to cold water renewal at the bottom, a period of deep-water erosion takes place during which the cold water inflow descends as a density current from the Saint-Pierre sill to intermediate depths. There it represents both a source of buoyancy for the underlying deep water and a source of kinetic energy for mixing.
Finally, we note that three-dimensional effects, similar to those found in deep-ocean renewal problems, are expected to be important during exchange in Fortune Bay because it is for the most part wider than the internal Rossby radius of deformation.
